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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the increase in 
current consumption and cross talk when a PWM method is 
applied for an MLA method. 
SOLUTION: MLACs 12C0 to 12C4 are provided 
corresponding to PWM intervals TO to T4 and respectively 
conduct MLA computations for PWM components of the 
PWM intervals TO to T4 outputted from a GDATP 1 1 and 
row selection patterns outputted from a RSELR 15. A CNT 
1 3 counts the respective numbers of the values outputted 
from each MLAC and outputs the counted result to a CMP 
14. The CMP 14 outputs the MLA computation results in 
accordance with the counted result and cycle signals in the 
order of increasing or in the order of decreasing in 
accordance with the instructions of a PINV 1 7. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While a line electrode of a liquid crystal display which has two or more line electrodes 
and two or more column electrodes is put in block two or more, choosing and impressing 
predetermined voltage based on an ingredient of an orthogonal matrix to each selected line 
electrode for every selection period, In a drive method of a liquid crystal display which 
impresses column voltage according to a value obtained from an indicative data and an 
ingredient of said orthogonal matrix to each column electrode, Provide each period which 
divided one selection period into plurality, and data according to gradation of an indicative data 
is generated corresponding to said each period, A drive method of a liquid crystal display 
outputting a value according to column voltage obtained from data in said each period, and an 
ingredient of an orthogonal matrix to an ascending order or a descending order. 
[Claim 2]A drive method of the liquid crystal display according to claim 1 which makes reverse 
the state of outputting to the state of outputting to an ascending order, and a descending order, in 
an adjoining selection period. 

[Claim 3] A drive method of the liquid crystal display according to claim 1 or 2 which makes 
reverse the state of outputting to the state of outputting to an ascending order with a 
predetermined spatial period, and a descending order, to all the column electrodes in which 
column voltage is impressed. 

[Claim 4]A drive method of a liquid crystal display given in any 1 paragraph of Claim 1 which 
divides one selection period into division into equal parts, and is made into each period to Claim 
3. 

[Claim 5]While a line electrode of a liquid crystal display which has two or more line electrodes 
and two or more column electrodes is put in block two or more, choosing and impressing 
predetermined voltage based on an ingredient of an orthogonal matrix to each selected line 
electrode for every selection period, In a drive circuit of a liquid crystal display which impresses 
column voltage according to a value obtained from an indicative data and an ingredient of said 
orthogonal matrix to each column electrode, A calculating means which is established 
corresponding to each period which divided one selection period into plurality, and calculates a 
value according to column voltage from data according to gradation of an indicative data and an 
ingredient of an orthogonal matrix in a corresponding period, A drive circuit of a liquid crystal 
display provided with a counting means which calculates occurrences of an operation value of 
said calculating means, and a column voltage value output means which outputs a value 
according to column voltage to an ascending order or a descending order based on a counting 
result of said counting means. 
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[Claim 6]A drive circuit of the liquid crystal display [ provided with a time phase inversion 
means to make reverse the state of outputting to the state of outputting to an ascending order in a 
column voltage value output means, and a descending order, in an adjoining selection period ] 
according to claim 5. 

[Claim 7]A drive circuit of the liquid crystal display [ provided with a spatial phase inversion 
means to make reverse the state of outputting to the state of outputting to an ascending order in a 
column voltage value output means with a predetermined spatial period, and a descending order ] 
according to claim 5 or 6. 

[Claim 8]An orthogonal matrix including a line corresponding to a dummy line which is not 
actually displayed a calculating means, A drive circuit of a liquid crystal display given in any 1 
paragraph of Claim 5 which calculates by including virtual data set up reduce the number of 
voltage levels impressed to a column electrode at one selection period in data according to 
gradation to Claim 7. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive method which drives a liquid crystal 
display with a plural lines simultaneous selection method, and the drive circuit using the drive 
method. It is related with the drive method and drive circuit of a liquid crystal display which can 
control increase of the consumed electric current, and increase of a cross talk especially. 
[0002] 

[Description of the Prior Art] 

[0003 ]The liquid crystal display is widely applied to personal digital assistants, such as a 
portable telephone and a Personal Digital Assistant, taking advantage of a light weight and the 
characteristic of being small. Although what mainly uses the STN LCD element by which a 
passive drive is carried out, and the thing which uses the active-matrix liquid crystal element 
provided with TFT are shown in a liquid crystal display, Compared with an active -matrix liquid 
crystal element, a manufacturing process is short, and has easy element structure, and the STN 
LCD element has the advantage that it is producible by low cost. 

[0004]Also in the personal digital assistant, to perform a colored presentation and easy animation 
display is desired. Therefore, the liquid crystal display to which carrying out a high speed 
response and a gradation display are made is required. 

[0005] A comparatively high-speed response characteristic is acquired in an active -matrix liquid 
crystal element. On the other hand, it is common that the line sequential driving methods, such as 
APT (Alto Pleshko Technique) and IAPT (Improved APT), are used as a drive system in the 
STN LCD element. Since the line sequential driving method can generate an one level / off-level 
easily, it is effective as a multiplexer drive, but a limit is to carry out the high speed response of 
the STN LCD element. 

[0006]Drive methods for driving the STN LCD element at a high speed more include a plural 
lines simultaneous selection method (the multiline addressing method: MLA method). MLA 
method is a method of choosing collectively and driving two or more scanning electrodes (line 
electrode). In order to control independently the sequence display pattern supplied to a data 
electrode (column electrode) by MLA method, a predetermined voltage pulse sequence is 
impressed to each line electrode driven simultaneously. 



Page 2 of 17 



Machine English translation of JP 2003-057623 A 



[0007]The voltage pulse voltage group (selection pulse group) impressed to each line electrode 
can be expressed with the procession of an L line K sequence. Hereafter, this procession is called 
selection row sequence. L is a simultaneous selection line number. A voltage pulse voltage group 
is expressed as a vector group which intersects perpendicularly mutually. Therefore, the 
procession which includes those vectors as an element turns into an orthogonal matrix. Each row 
vector within each procession lies at right angles mutually. 

[0008]In an orthogonal matrix, each line corresponds to each line of a liquid crystal display. For 
example, the element of the 1st line of a selection row sequence is applied to the 1st line in the 
selection line of L book. That is, a selection pulse is impressed to the 1st line electrode in order 
of the element of the 1st row, and the element of the 2nd row. 

[0009] Drawing 13 is an explanatory view showing how to decide the sequence of the voltage 
waveform impressed to a column electrode. In drawing 13 , (a) shows a selection row sequence 
and the example of an indicative data, (b) shows the example of a sequence display pattern and a 
voltage pattern, and (c) shows the example of a voltage waveform of the column electrodes i and 
j. Here, as shown in drawing 13 (a), four- line the orthogonal matrix of four rows is taken for an 
example as four- line two rows and a selection row sequence as a pixel. "1" means a positive 
selection pulse and "0" as used in the selection row sequence shown in drawing 13 (a) means a 
negative selection pulse. 

[0010]The indicative data which should be displayed in the column electrodes i and j 
presupposes that it is shown in the right-hand side of drawing 13 (a). In drawing 13 (a), it is 
shown that a white round head is lighting and that a black dot is putting out lights. Then, a 
sequence display pattern is expressed with a vector (d) as shown in drawing 13 (b). In the vector 
(d) shown in drawing 13 (b), "1" corresponds to an one display and "0" corresponds to an OFF 
display. 

[001 l]The voltage level which should be impressed to the column electrodes i and j one by one 
becomes like vector (v) shown in drawing 13 (b). This vector corresponds to what took exclusive 
OR for every bit about the sequence display pattern and the line selection pattern (sequence in a 
selection row sequence) corresponding to it, and took the sum of those results. Drawing 13 (c) is 
a timing diagram showing the voltage waveform of the column electrodes i and j corresponding 
to vector (v) shown in drawing 13 (b). In drawing 13 (c), a vertical axis shows the voltage 
(column voltage) impressed to a column electrode, and the horizontal axis shows time. It is here, 
and "0", -V c and "2" correspond to 0, "3" corresponds to +V C , and "4" supports [ -2V c and "1" ] 
+2V C . 

[00 12] According to such a drive method, the frame response of a liquid crystal is controlled and, 
as a result, a high speed response and high contrast can be attained simultaneously. That is, in a 
simple matrix display device, high-definition picture offer made difficult is conventionally 
attained by drive display. 

[0013]If the on-off display and selection pattern in a sequence display pattern and a line selection 
pattern are expressed in "0" as "1" when driving a liquid crystal display with MLA method, The 
voltage pattern impressed to a column electrode corresponds to what took exclusive OR for 
every bit about the sequence display pattern and the line selection pattern corresponding to it, 
and took the sum of those results. The operation which takes exclusive OR for every bit about a 
sequence display pattern and the line selection pattern corresponding to it, and takes the sum of 
those results hereafter is called an MLA operation. 

[0014]Therefore, the level number of column voltage is set to L+l when the line number by 
which simultaneous selection is made is L. For example, when four- line the orthogonal matrix of 
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four rows shown in drawing 13 (a) is used as a selection row sequence, since a simultaneous 
selection line number is 4, the number of applied voltage levels is 5. As shown in drawing 13 (c), 
specifically, five kinds of levels (-2V c , -V c , 0, +V C , +2V c ) will be impressed to the column 
electrodes i andj. 

[0015]In an active-matrix-driven method, in order to perform a halftone display, amplitude 
modulation can be used and intermediate voltage can be generated comparatively easily. 
However, in the passive driving method, if amplitude modulation is performed simply, the 
voltage variation at the time of the non selection in a line sequential drive will arise, and different 
inaccurate voltage from the voltage according to an one display or an OFF display will be 
impressed to a non-display portion. Then, the technique for generating various intermediate 
voltage is used. 

[0016]Hereafter, the drive method at the time of applying the gradation method (henceforth the 
PWM method) by pulse width modulation to MLA method is explained. First, the example of the 
general PWM method is shown in drawing 14 . In drawing 14 , " 1" corresponds to an one display 
and "0" corresponds to an OFF display. 

[00 17] As shown in drawing 14, a selection period (T) is divided into division into equal parts 
during the 5 division (T 0 - T 4 ). The gradation levels 5/5 perform the period one display of T 0 - 
T 4 , and the period OFF display of T 0 - T 4 is performed in the gradation levels 0/5. And in the 
gradation levels 1/5, 2/5, 3/5, and 4/5, the gradation of an intermediate level is displayed by 
making the period of an one display and an OFF display intermingled. Thus, when a selection 
period is divided into five, the gradation of six levels can be displayed. 
[0018]Next, how to perform a gradation display by the PWM method in MLA method is 
explained. In drawing 15 , the example of the sequence display pattern (gradation data) in each 
period To corresponding to the indicative data which shows (a) to the example of the indicative 
data for one row, and shows (b) to (a) - T 4 , and the MLA result of an operation, and (c) are the 
examples of a selection row sequence. In performing a gradation display by the PWM method in 
MLA method, it performs an MLA operation about a line selection pattern and each gradation 
data. 

[0019]The period which is using the 2nd (R 2 ) row of the selection row sequences shown in 
drawing 15 (c) as a line selection pattern is considered. In period T 0 , the sum of the exclusive OR 
of each bit of gradation data (1,1,1,1) and a line selection pattern is "1." In period Ti, the sum 
of the exclusive OR of each bit of a sequence display pattern (1, 1,0, 1) and a line selection 
pattern is "2." In period T 2 , the sum of the exclusive OR of each bit of a sequence display pattern 
(1, 0, 0, 1) and a line selection pattern is " 1 ." In period T 3 , the sum of the exclusive OR of each 
bit of a sequence display pattern (1, 0, 0, 0) and a line selection pattern is "2." In period T 4 , the 
sum of the exclusive OR of each bit of a sequence display pattern (0, 0, 0, 0) and a line selection 
pattern is "3." Therefore, the value which shows the voltage level which should be impressed to a 
column electrode one by one is set to (1, 2, 1, 2, 3). Drawing 15 (d) is a timing diagram showing 
the voltage waveform of a column electrode. In (d), a vertical axis shows column voltage and the 
horizontal axis shows time. 
[0020] 

[Problem(s) to be Solved by the InventionJAs shown in drawing 15 (d), when the PWM method 
is applied to MLA method, the change point of column voltage will increase in the voltage 
waveform of the column electrode in one selection period. For this reason, SUBJECT that a 
cross talk becomes large occurs. Since the change point of column voltage increases, SUBJECT 
that the consumed electric current will increase also occurs. 
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[0021]Then, an object of this invention is to provide the drive method and drive circuit of a 
liquid crystal display which can control increase of the consumed electric current, and increase 
of a cross talk, when the PWM method is applied to MLA method. 
[0022] 

[Means for Solving the Problem]A drive method of a liquid crystal display of the mode 1 of this 
invention, Each period which divided one selection period into plurality is provided, data 
according to gradation of an indicative data is generated corresponding to each period, and a 
value according to column voltage obtained from data in each period and an ingredient of an 
orthogonal matrix is outputted to an ascending order or a descending order. 
[0023] A drive method of a liquid crystal display of the mode 2 makes reverse the state of 
outputting to the state of outputting to an ascending order, and a descending order, in a drive 
method of the mode 1 in an adjoining selection period. That is, after rearranging a value 
according to column voltage, an PWM phase is reversed further in time. 
[0024]A drive method of a liquid crystal display of the mode 3 makes reverse the state of 
outputting to the state of being a predetermined spatial period and outputting to an ascending 
order, and a descending order, to all the column electrodes in which column voltage is 
impressed, in a drive method of the mode 1 or the mode 2. That is, after rearranging a value 
according to column voltage, also spatially, an PWM phase is reversed further. 
[0025]In a drive method of the mode 1 thru/or the mode 3, a drive method of a liquid crystal 
display of the mode 4 divides one selection period into division into equal parts, and makes it 
each division period. 

[0026]This invention is characterized by a drive circuit of a liquid crystal display of the mode 5 
comprising the following. 

A calculating means which is established corresponding to each period which divided one 
selection period into plurality, and calculates a value according to column voltage from data 
according to gradation of an indicative data and an ingredient of an orthogonal matrix in a 
corresponding period. 

A counting means which calculates occurrences of an operation value of a calculating means. 
A column voltage value output means which outputs a value according to column voltage to an 
ascending order or a descending order based on a counting result of a counting means. 

[0027]A drive circuit of a liquid crystal display of the mode 6 was provided with a time phase 
inversion means to make reverse the state of outputting to the state of outputting to an ascending 
order in a column voltage value output means, and a descending order, in a drive circuit of the 
mode 5 in an adjoining selection period. That is, after a column voltage value output means 
rearranges a value according to column voltage, an PWM phase is reversed further in time. 
[0028]A drive circuit of a liquid crystal display of the mode 7 was provided with a spatial phase 
inversion means to be a predetermined spatial period and to make reverse the state of outputting 
to the state of outputting to an ascending order in a column voltage value output means, and a 
descending order, in a drive circuit of the mode 5 or the mode 6. That is, after a column voltage 
value output means rearranges a value according to column voltage, also spatially, an PWM 
phase is reversed further. 

[0029]In a drive circuit of the mode 5 thru/or the mode 7 a drive circuit of a liquid crystal display 
of the mode 8, It calculates by a calculating means including virtual data set up reduce the 
number of voltage levels impressed to a column electrode at one selection period (kind) in data 
according to gradation including a line corresponding to a dummy line which an orthogonal 
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matrix does not actually display. In this case, since the number of voltage levels impressed to a 
column electrode becomes fewer, a change point of column voltage in one selection period will 
decrease further. 
[0030] 

[Embodiment of the Invention] (Embodiment 1) An embodiment of the invention is described 
hereafter. Dra wing 1 is a block diagram showing the example of composition of Embodiment 1 
of the drive circuit of the liquid crystal display by this invention. Here, a simultaneous selection 
line number is set to 4, and the case where divide one selection period of MLA into division into 
equal parts during [ five ] T 0 - the T 4 , and the PWM method is realized is made into an example. 
Hereafter, each period T 0 - T 4 are called a PWM period. In the composition shown in drawing L 
GDATP1 1 which is a gradation processing circuit generates the gradation data (PWM 
ingredient) of each PWM period To - T4 from an indicative data in MLAD10C which is a drive 
circuit. In drawing 1, the gradation data of each PWM period T 0 - T 4 is shown by D (0), D (1), D 
(2), D (3), and D (4). 

[0031] As for each divided period, when dividing one selection period, it is preferred division 
into equal parts, the equivalent period mostly divided into division into equal parts, or that it is 
an equivalent period mostly, but depending on the case, it may not divide equally. 
[0032]MLAC12Co which performs an MLA operation and which is hardware circuitry, 12Ci, 
I2C2, I2C3, and I2C4, It is provided corresponding to each PWM period T 0 - T 4 , and an MLA 
operation is performed about the PWM ingredient of each PWM period To outputted from 
GDATP1 1 - T4, and the line selection pattern outputted from RSELR15 which performs 
selection row sequence maintenance, respectively. That is, respectively MLAC12Co - I2C4 
compute the exclusive OR of each bit of an PWM ingredient, and the ingredient of a line 
selection pattern, perform the MLA operation of adding a computed result, and output an added 
result. Therefore, either of MLAC12C 0 - 12C 4 to "0" - "4" is outputted. The added result 
outputted from MLAC12Co - I2C4 is a value which shows the level of column voltage. 
[0033]CNT13 which is a circuit which calculates, "0" outputted from each MLAC12C 0 - 12C 4 
Each number of - "4" is calculated and a counting result ("0" each number of - "4" (either of the 
six values of 0-5)) is outputted to CMP 14 which is a circuit which compares. CMP 14 is 
outputted to the column voltage generation circuit (not shown) which generates column voltage 
(-2V c, -V c , 0, +V C , +2V c ) according to the cycle signal outputted from CYCT16 in the counting 
result outputted from CNT13. It is a signal which shows in which period a cycle signal is among 
each PWM period T 0 in one selection period - T 4 , for example, the signal which shows 0-4 as a 
cycle signal is outputted repeatedly in order. In this example, GDATP1 1, MLAC12Co - I2C4, 
CNT13, CMP 14, RSELR15, and CYCT16 operate according to a clock signal. The value which 
a cycle signal shows is called a cycle value. 

[0034] Although the value of either of the six values of 0-5 is outputted to CMP 14 as the number 
from CNT13 in this embodiment about each of "0" - "4" corresponding to the column voltage (- 
2V c, -V c , 0, +V C , +2V c ) of five levels, It may be made to output the number about the column 
voltage of four arbitrary levels. Since the sum total of the number is five according to PWM 
period T 0 - T 4 , even if it makes it CNT13 output the number about the column voltage of four 
levels, the number about remaining one level understands CMP14. 

[003 5] Whenever PINV17 which is an PWM phase inversion instruction circuit calculates the 
above-mentioned clock signal and calculates five clocks, it reverses an output. Therefore, 
although PINV17 outputs high level or a low level, whenever the time for five clocks of a clock 
signal passes, it reverses an output, the added result (value which shows the level of column 



Page 6 of 17 



Machine English translation of JP 2003-057623 A 



voltage) to which CMP 14 was outputted from CNT13 so that it might mention later — the order 
from a large value — or although outputted sequentially from a small value (in ascending order), 
it determines whether to consider it as a descending order, or consider it as an ascending order 
according to the output of PINV17 (in descending order). In this example, it will output to an 
ascending order that the output of PINV17 is high-level, and will output to a descending order 
that the output of PINV17 is a low level. 

[003 6] At this embodiment, each calculating means is realized by each MLAC12Co provided 
corresponding to each PWM period - 12Q, The counting means which calculates the 
occurrences of the operation value (either [ This example ] 0-4) outputted from each calculating 
means is realized by CNT13, and the column voltage value output means is realized by CMP 14 
and CYCT16. In the adjoining selection period, a time phase inversion means to make reverse 
the state of outputting to the state of outputting to the ascending order in a column voltage value 
output means, and a descending order is realized PINV17. 

|~0037~| Drawmg 2 is a block diagram showing the example of connection of the bit map memory 
31 in which an indicative data is stored, drive circuit 10Ci, 10C n . The example shown in 
drawing 2 shows the example which can memorize the indicative data for n sequence of four 
lines, Ci - C n . And MLADlOCi and ... which are the drive circuits corresponding to each 
sequence of the bit map memory 31, and 10C n are connected. Each MLADlOCi, 10C n are 
constituted, respectively, as shown in drawing 1 . 

[0038] Drawing 3 is an explanatory view showing the example which applied the PWM method 
to MLA method. The explanatory view showing the example of the PWM ingredient in each 
PWM period T 0 of one selection period (T) corresponding to the explanatory view in which (a) 
shows the example of the indicative data for one row, and the indicative data which shows (b) to 
(a) - T4 in drawin g 3 , It is a timing diagram in which (c) shows the example of a selection row 
sequence, and (d) shows the voltage waveform of a column electrode. Drawing 4 is a timing 
diagram showing operation of MLAD10C shown in drawing 1 . 

[0039]Next, operation of MLAD10C shown in drawing 1 is explained with reference to the 
explanatory view of drawing 3 , and the timing diagram of drawing 4 . The PWM ingredient to 
which a cycle value and 4B are outputted for 4A from GDATP1 1 in drawing 4 , As for the line 
selection pattern in which 4C is outputted from RSELR15, and 4D, the output of MLAC12Co - 
12C 4 and 4E show the output (renewal of an output) of CNT13, 4F shows the output of CMP 14, 
and 4G shows the output of PINV17. As shown in drawing 4 , when a cycle value is set to "0", 
from the bit map memory 3 1 . The indicative data of line L 0 is outputted to GDATP1 1 in 
MLAD10C, If a cycle value is set to "1", the indicative data of line Li will be outputted, if a 
cycle value is set to "2", the indicative data of line L 2 will be outputted, and if a cycle value is set 
to "3", the indicative data of line L 3 will be outputted. 

[0040] Whenever GDATP1 1 inputs the indicative data of each line L n (n is 0-3 at this example), 
it generates the PWM ingredient of each PWM period T 0 corresponding to the inputted indicative 
data - T 4 . And each element of an PWM ingredient is outputted to corresponding MLAC12C 0 - 
I2C4. Supposing it seems that an indicative data shows (a) of drawing 3, the PWM ingredient of 
PWM period T 0 shown in (b) of drawing 3 w ill be outputted to MLAC12C 0 , The PWM 
ingredient of PWM period Ti is outputted to MLAC12Ci, The PWM ingredient of PWM period 
T 2 is outputted to MLAC12C 2 , the PWM ingredient of PWM period T 3 is outputted to 
MLACI2C3, and the PWM ingredient of PWM period T 4 is outputted to MLAC12C 4 . 
[0041]And RSELR15 is outputting the ingredient in the line selection pattern corresponding to 
the selection period at the time, when the PWM ingredient of line L n is outputted to each 
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MLAC12Co - I2C4 from GDATP1 1. For example, when the line selection pattern of R2 shown in 
drawing 3 (c) is being used. RSELR15 outputs "1" which is an ingredient corresponding to line 
Lo in the line selection pattern of R 2 , when the PWM ingredient of line Lo is outputted to each 
MLAC12C 0 - 12C 4 from GDATP11. When the PWM ingredient of line Li is outputted to each 
MLAC12Co - I2C4 from GDATP1 1, "0" which is an ingredient corresponding to line Li in the 
line selection pattern of R2 is outputted. Similarly, when the PWM ingredient of line L 2 and L 3 is 
outputted to each MLAC12Co - I2C4 from GDATP1 1, the ingredient corresponding to line L 2 in 
the line selection pattern of R2 and L 3 is outputted. 

[0042]Each MLAC12Co - I2C4 perform an MLA operation about the PWM ingredient outputted 
from GDATP1 1, and the ingredient of a line selection pattern, and output the result of an 
operation to CNT13. For example, each MLAC12C 0 - 12C 4 input the PWM ingredient of 
GDATP1 1 to line Lo. In that case, the ingredient of line Lo in a line selection pattern is outputted 
from RSELR15. Each MLAC12C 0 - 12C 4 compute the exclusive OR of the PWM ingredient of 
line L 0 , and the ingredient of line L 0 in a line selection pattern, and memorize a computed result. 
Each MLAC12C 0 - 12C 4 input the PWM ingredient of GDATP1 1 to line Li. In that case, the 
ingredient of line Li in a line selection pattern is outputted from RSELR15. Each MLAC12Co - 
I2C4 compute the exclusive OR of the PWM ingredient of line Li, and the ingredient of line Li 
in a line selection pattern, and memorize a computed result. Similarly, each MLAC12Co - I2C4 
input the PWM ingredient of line L 2 from GDATP1 1, and L3. In that case, the ingredient of line 
L 2 in a line selection pattern and L3 is outputted from RSELR15. Each MLAC12Co - I2C4 
compute the exclusive OR of the PWM ingredient of line L 2 and L3, and the ingredient of line L 2 
in a line selection pattern, and L 3 , and memorize a computed result. Each MLAC12Co - I2C4 
will add each memorized value, if a cycle value is set to "4." And an added result is outputted to 
CNT13 as the MLA result of an operation (value which shows the level of column voltage). 
[0043] Supposing a line selection pattern is R 2 of the selection row sequences shown in (c) of 
drawing 3 , MLAC12C 0 outputs "1" as the MLA result of an operation as a value which shows 
the level of column voltage, MLAC12Ci outputs "2", MLAC12C 2 outputs "1", MLAC12C 3 
outputs "2", and MLAC12C 4 outputs "3." 

[0044]If a cycle value is set to "4", CNT13 will calculate each number of "0" - "4" outputted 
from each MLAC12Co - I2C4, and will output a counting result to CMP 14, but. In this example, 
an output value is updated so that the signal which shows two pieces about one piece and "2", 
shows two pieces about "1", and shows [ "4" / "0" ] 0 about 0 and "3" may be outputted to 
CMP14. 

[0045] CMP 14 will output the smallest value among the values which show the level of column 
voltage, if a cycle value is set to "0." In this case, "1" is outputted. If a cycle value is set to "1", 
the smallest value will be outputted among the values which show the level of column voltage at 
the time. An outputted value already is excepted from the decision object of the smallest value. 
Similarly, CMP 14 will output the smallest value among the values which show the level of 
column voltage at each time, if a cycle value is set to "2", "3", and "4." 
[0046] As shown in drawing 4, the output of PINV17 is high-level at this time. Therefore, as 
mentioned above, the value which shows the level of column voltage is outputted to an 
ascending order from CMP 14. As a result, as shown in (d) of drawing 3 , the change point of the 
column voltage in one selection period is produced only twice. As shown in (d) of drawing 17, 
when not applying this invention, the change point of the column voltage in one selection period 
is 4 times. Thus, according to this invention, the number of times which the change point of 
column voltage produces is reduced by rearranging into an ascending order the value which 
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shows the column voltage after an MLA operation. Even if it rearranges into a descending order 
the value which shows the column voltage after an MLA operation, the number of times which 
the change point of column voltage produces is reduced like the case where it rearranges into an 
ascending order. 

[0047]If the value which shows the column voltage after an MLA operation is rearranged into an 
ascending order or a descending order, the number of times which the change point of column 
voltage produces is not only reduced, but it can make small the grade of the voltage change in 
each change point. Since the grade of the voltage change in each change point becomes small, 
the current amount for charging the liquid crystal which acts as a capacitor becomes small, and 
the consumed electric current in the whole circuit becomes small. Since the grade of voltage 
change becomes small, the spike noise which takes a line electrode in a voltage change point can 
be made still smaller, as a result, a cross talk becomes small, and display unevenness decreases 
further. 

[0048]In (d) of drawing 3 , "0" , -V c and "2" correspond to 0, "3" corresponds to +V C , and "4" 
supports [ -2V c and "1" ] +2V c . When a cycle value is set to "0", "1", "2", and "3", the 
indicative data of line L 0 - the indicative data of line L 3 are again outputted from the bit map 
memory 3 1 . 

[0049]A cycle signal returns to the state which shows "0", after showing "4", but the output of 
PINV17 is reversed then. In the example shown in drawing 4 , it changes from high level to a low 
level. Then, CMP 14 will be in the state of outputting the value which shows the level of column 
voltage to a descending order. That is, CMP 14 will output the largest value among the values 
which show the level of column voltage, if a cycle value is set to "0." "3" is outputted when the 
example shown in drawing 3 is used. If a cycle value is set to "1", the largest value (this example 
"2") will be outputted among the values which show the level of column voltage at the time. An 
outputted value already is excepted from the decision object of the largest value. Therefore, if a 
cycle value is set to "1", CMP 14 to "2" will be outputted. Similarly, CMP 14 will output the 
largest value among the values which show the level of column voltage at each time, if a cycle 
value is set to "2", "3", and "4." 

[0050]Thus, the column voltage value output means realized by CMP14 and CYCT16 outputs 
the value (either [ This example ] 0-4) according to column voltage to an ascending order or a 
descending order based on the counting result of CNT13 as a counting means. The time phase 
inversion means realized by PINV17 makes reverse the state of outputting to the state of 
outputting to the ascending order in a column voltage value output means, and a descending 
order, in the adjoining selection period. 

[005 l]The indicative data outputted from the bit map memory 3 1 in a certain selection period is 
the same as that of the indicative data outputted in the selection period before that, And in not 
performing control (control which makes reverse the state of outputting to the state of outputting 
to an ascending order in the adjoining selection period, and a descending order) based on the 
output of PINV17, it comes to show the voltage waveform of a column electrode in (a) of 
drawing 5 . However, in this embodiment, the PWM phase is reversed for every selection period 
according to the output of PINV17. That is, time reversal of the PWM phase is performed. 
Drawing 5 (b) shows the waveform of column voltage when time reversal of an PWM phase is 
performed according to the output of PINV17. Since change of the column voltage in the 
boundary of a selection period has not arisen when time reversal of an PWM phase is performed 
so that (a) of drawing 5 and (b) may show, the number of times of change of overall (for 
example, 1 frame-period whole) column voltage can be reduced. 
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[0052]If CMP 14 outputs the value which shows the level of column voltage to an ascending 
order or a descending order as mentioned above, can reduce the number of times of change of the 
column voltage in one selection period, but. If time reversal of an PWM phase is performed by 
replacing an ascending order and a descending order with for every selection period, the number 
of times of change of column voltage can be reduced further. As a result, a cross talk can be 
reduced while a drive circuit suitable for being able to control increase of the consumed electric 
current more effectively and using for personal digital assistants, such as a portable telephone 
and a Personal Digital Assistant, is realized. 

[0053](Embodiment 2) According to the above-mentioned embodiment, although the numbers of 
voltage levels of column voltage were five levels, there is the method of making it into the 
dummy line on which a part of line by which considers it as the method of carrying out reduction 
of the number of voltage levels of column voltage in MLA method, and simultaneous selection is 
made is not actually displayed (when a simultaneous selection line number is 4). 
[0054]The example which applied the PWM method to the MLA method which provided the 
dummy line hereafter is explained using drawing 6 . The explanatory view showing the example 
of the PWM ingredient in each PWM period To corresponding to the explanatory view in which 
(a) shows the example of the indicative data for one row, and the indicative data which shows (b) 
to (a) - T 3 , and the MLA result of an operation in drawing 6 , The explanatory view showing the 
example of the selection row sequence in which (c) contains a dummy line, and (d) are the 
timing diagrams showing the voltage waveform of the column electrode when not rearranging 
the value which shows the column voltage after an MLA operation, (e) is a timing diagram 
showing the voltage waveform of the column electrode at the time of applying this invention. 
Here, the case where one selection period is divided into division into equal parts at four PWM 
period To - T3 is made into an example. 

[0055]In each period of T 0 - T 3 , the data of the virtual line for using the number of voltage levels 
of column voltage as two levels is determined. Using the orthogonal matrix shown in drawing 6 
(c), when R 2 is a line selection pattern, virtual data (dummy data) is set to "1" by T 0 and T 2 . 
Virtual data is set to "0" in Ti and T3. 

[0056]And if an MLA operation is performed, in the result of an operation, only two kinds, "1" 
and "3", will appear. Thus, when a dummy line is provided, the number of voltage levels of 
column voltage can be reduced, and when a simultaneous selection line number is set to 3 and 
the dummy line of one line is provided, the number of voltage levels of column voltage can be 
used as two levels. 

[005 7] Drawing 7 is a block diagram showing the example of composition of Embodiment 2. 
Here, a simultaneous selection line number is set to 3, one dummy line is set up, and the case 
where divide one selection period of MLA at four PWM periods of T 0 - T 3 , and the PWM 
method is realized is made into an example. In the composition shown in drawing 7 , GDATP1 1 
generates the PWM ingredient of each PWM period T 0 - T 3 from an indicative data in 
MLDA101C which is a drive circuit. MLAC12C 0 , 12C U 12C 2 , and 12C 3 , It is provided 
corresponding to each PWM period T 0 - T 3 , and, respectively, An MLA operation is performed 
from what added the virtual data for reducing the number of voltage levels of column voltage to 
the PWM ingredient of each PWM period T 0 outputted from GDATP1 1 - T 3 , and the ingredient 
of the line selection pattern outputted from RSELR15. It may constitute, as virtual data is already 
contained in the PWM ingredient outputted from GDATP1 1 . 

[0058]MLAC12C 0 - 12C 3 add the exclusive OR of each PWM ingredient (virtual data is 
included) and the ingredient of the selection row sequence containing a dummy line, 
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respectively, and output an added result. In this case, the result of the MLA operation by 
MLAC12Co - I2C3 can be made into either "1" or "3" by setting up virtual data suitably. And 
MLAC12C 0 - 12C 3 output "0", when the result of an MLA operation is "1", and when the result 
of an MLA operation is "3", they output " 1 ." 

[0059]Since -V c is used as column voltage when the result of an MLA operation is "1", and +V C 
is used as column voltage when the result of an MLA operation is "3", "0" which MLAC12Co - 
I2C3 output corresponds to -V c , and "1" which MLAC12Co - I2C3 output corresponds to +V C . 
[0060]ADD13 1 which is a circuit which adds adds the number (either of the five values of 0-4) 
of " 1" ** outputted from each MLAC12Co - I2C3, and outputs an aggregate value to CMP14. 
CMP 14 outputs data according to the cycle signal outputted from CYCT16 according to the 
aggregate value outputted from ADD 13 1 . 

[0061] Although the value of either of the five values of 0-4 is outputted as an aggregate value in 
this embodiment about "1" corresponding to [ of the column voltage (-V c , +V C ) of two levels ] 
ADD 13 1 to CMP 14 on the other hand (+V C ), The sum total of the number is four according to 
PWM period To - T3. Therefore, even if it makes it ADD 13 1 output the aggregate value about the 
column voltage of one level, the number about remaining one level understands CMP 14. It may 
be made to output the number about the column voltage of each level. 
[0062] At this embodiment, each calculating means is realized by each MLAC12Co provided 
corresponding to each PWM period - I2C3, The counting means which calculates the 
occurrences of the operation value (either [ This example ] 0-1) outputted from each calculating 
means is realized by ADD131, and the column voltage value output means is realized by CMP 14 
and CYCT16. In the adjoining selection period, a time phase inversion means to make reverse 
the state of outputting to the state of outputting to the ascending order in a column voltage value 
output means, and a descending order is realized PINV17. 

[0063] Drawing 8 is a block diagram showing the example of connection of the bit map memory 
31 in which an indicative data is stored, drive circuit 101Ci, 101C n . The example shown in 
drawing 8 shows the example which can memorize the indicative data for n sequence of three 
lines, Ci - C n . And corresponding to each sequence of the bit map memory 31, MLADlOlCi and 
... which are the drive circuits corresponding to each column electrode, and 101C n are connected. 
Each MLADlOlCi, 101C n are constituted, respectively, as shown in drawing 7 . Drawing 9 is 
a timing diagram showing operation of MLAD101C shown in drawing 7 . The PWM ingredient 
to which a cycle value and 9B are outputted for 9 A from GDATP1 1 in drawing 9, As for the line 
selection pattern in which 9C is outputted from RSELR15, and 9D, the output of MLAC12Q) - 
I2C3 and 9E show the output (renewal of an output) of ADD131, 9F shows the output of 
CMP14, and 9G shows the output of PINV17. 

[0064]Next, operation of MLAD101C shown in drawing 7 is explained with reference to the 
explanatory view of drawing 6 , and the timing diagram of drawing 9 . As shown in drawin g 9 , 
when a cycle value is set to "0", from the bit map memory 3 1 . The indicative data of line L 0 is 
outputted to GDATP1 1 in MLAD101C, if a cycle value is set to "1", the indicative data of line 
Li will be outputted, and if a cycle value is set to "2", the indicative data of line L 2 will be 
outputted. 

[0065] Whenever GDATP1 1 inputs the indicative data of line L n (n is 0-2 at this example), it 
generates the PWM ingredient of each PWM period T 0 corresponding to the inputted indicative 
data - T 3 . And each element of an PWM ingredient is outputted to corresponding MLAC12Co - 
I2C3. Supposing it seems that an indicative data shows (a) of drawing 6 , the PWM ingredient of 
PWM period T 0 shown in (b) of drawing 6 w ill be outputted to MLAC12C 0 , The PWM 
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ingredient of PWM period Ti is outputted to MLAC12Ci, the PWM ingredient of PWM period 
T 2 is outputted to MLACI2C2, and the PWM ingredient of PWM period T 3 is outputted to 
MLACI2C3. 

[0066]And RSELR15 is outputting the ingredient in the line selection pattern corresponding to 
the selection period at the time, when the PWM ingredient of line L n is outputted to each 
MLAC12Co - I2C3 from GDATP1 1. For example, when the line selection pattern of R2 shown in 
drawing 6 (c) is being used. When the PWM ingredient of line L 0 is outputted to each 
MLAC12C 0 - 12C 3 from GDATP11, RSELR15, "1" which is an ingredient corresponding to line 
Lo in the line selection pattern of R2 is outputted, When the PWM ingredient of line Li is 
outputted to each MLAC12Co - I2C3 from GDATP1 1, "0" which is an ingredient corresponding 
to line Li in the line selection pattern of R2 is outputted. Similarly, when the PWM ingredient of 
line L 2 is outputted to each MLAC12Co - I2C3 from GDATP1 1, the ingredient corresponding to 
line L 2 in the line selection pattern of R2 is outputted. 

[0067]Each MLAC12C 0 - 12C 3 perform an MLA operation about the PWM ingredient outputted 
from GDATP1 1, and the ingredient of a line selection pattern, and output the result of an 
operation to ADD131. For example, each MLAC12C 0 - 12C 3 input the PWM ingredient of 
GDATP1 1 to line L 0 . In that case, the ingredient of line L 0 in a line selection pattern is outputted 
from RSELR15. Each MLAC12C 0 - 12C 3 compute the exclusive OR of the PWM ingredient of 
line Lo, and the ingredient of line Lo in a line selection pattern, and memorize a computed result. 
[0068]Each MLAC12C 0 - 12C 3 input the PWM ingredient of GDATP1 1 to line Li. In that case, 
the ingredient of line Li in a line selection pattern is outputted from RSELR15. Each MLAC12Co 
- I2C3 compute the exclusive OR of the PWM ingredient of line Li, and the ingredient of line Li 
in a line selection pattern, and memorize a computed result. Similarly, each MLAC12Co - I2C3 
input the PWM ingredient of GDATP1 1 to line L2. In that case, the ingredient of line L2 in a line 
selection pattern is outputted from RSELR15. Each MLAC12Co - I2C3 compute the exclusive 
OR of the PWM ingredient of line L 2 , and the ingredient of line L 2 in a line selection pattern, and 
memorize a computed result. 

[0069]The exclusive OR of the ingredient of a dummy line and virtual data is computed, and it 
constitutes so that processing adding each computed result remembered to be the computed 
result may be performed and the final MLA result of an operation may be obtained. However, 
what is necessary is just to set the MLA result of an operation to "3", if the sum of each 
computed result which sets the MLA result of an operation to "1", and is memorized if the sum 
of each computed result memorized is "0" or "1" is "2" or "3" in order to make the MLA result of 
an operation into two kinds, "1" or "3." 

[0070]Virtual data will be decided to become so if it puts in another way. Therefore, each 
MLAC12Co - I2C3 will add each computed result memorized, if a cycle value is set to "3", 
without computing the exclusive OR of the ingredient of a dummy line, and virtual data. If the 
added result is "0" or "1" (the high order bit at the time of a double figures binary table being 
shown is "0"), "0" which shows "1" as the MLA result of an operation (value which shows the 
level of column voltage) will be outputted to ADD131. If an added result is "2" or "3" (the high 
order bit at the time of a double figures binary table being shown is "1"), "1" "3" [ as the MLA 
result of an operation ] Shown will be outputted to ADD 13 1 . 

[0071]Supposing a line selection pattern is R 2 of the selection row sequences shown in (c) of 
drawing 6 , The MLA result of an operation of MLAC12C 0 is "1", the MLA result of an 
operation of MLAC12Ci is "3", the MLA result of an operation of MLAC12C 2 is "1", and the 
MLA result of an operation of MLAC12C 3 is "3." Therefore, MLAC12C 0 outputs "0", 
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MLAC12Ci outputs "1", MLAC12C 2 outputs "0", and MLAC12C 3 outputs "1." 
[0072]Thus, an orthogonal matrix contains the line corresponding to the dummy line which is 
not actually displayed. And the calculating means is calculating by including the virtual data set 
up reduce the number of the voltage levels impressed to a column electrode at one selection 
period (kind) in the data according to gradation. 

[0073]If a cycle value is set to "3", ADD131 will add the number of "1" outputted from each 
MLAC12Co - 12C 3 , and it will update an output value so that the signal which shows an 
aggregate value may be outputted to CMP14. In this example, "2" is calculated as an aggregate 
value. 

[0074]In this embodiment, when the output of PINV17 is high-level (i.e., when outputting the 
value which shows the level of column voltage to an ascending order), CMP 14, [(PWM number- 
of-partitions (number [ of PWM period T 0 - T 3 ], and this example 4)-aggregate value] if the 
conditions of the value (cycle value) which > cycle signal shows are fulfilled, "0" (it corresponds 
to -V c ) will be outputted.) In being other, it outputs "1" (it corresponds to +V C ). 
[0075]Since an aggregate value is "2" in this example, CMP14 outputs "0" in PWM period T 0 
and Ti, and outputs "1" in PWM period T 2 and T 3 . Therefore, a column voltage waveform comes 
to be shown in drawing 6 (e). That is, the change point of the column voltage in one selection 
period is 1 time. Thus, a simultaneous selection line number is 3, and when the virtual line of one 
line is set up, according to this invention, the number of times which the change point of column 
voltage produces is reduced by at most 1 time. 

[0076]A cycle signal returns to the state which shows "0", after showing "3", but the output of 
PINV17 is reversed then. In this example, it changes from high level to a low level. Then, 
CMP 14 will be in the state of outputting the value which shows the level of column voltage to a 
descending order. Specifically, CMP 14 will output "1" (it corresponds to +V C ), if the conditions 
of an aggregate value > cycle value are fulfilled. In being other, it outputs "0" (it corresponds to - 
V c ). Therefore, since an aggregate value is "2" when the example shown in (a) - (c) of drawing 6 
is used, CMP 14 outputs "1" in PWM period T 0 and T b and outputs "0" in PWM period T 2 and 
T 3 . 

[0077]Thus, the column voltage value output means realized by CMP 14 and CYCT16 outputs 
the value (either [ This example ] 0-1) according to column voltage to an ascending order or a 
descending order based on the counting result of ADD 131 as a counting means. The time phase 
inversion means realized by PINV17 makes reverse the state of outputting to the state of 
outputting to the ascending order in a column voltage value output means, and a descending 
order, in the adjoining selection period. 

[0078]The indicative data outputted from the bit map memory 3 1 in a certain selection period, It 
is the same as that of the indicative data outputted in the selection period before that, and in not 
performing control (control which makes reverse the state of outputting to the state of outputting 
to an ascending order in the adjoining selection period, and a descending order) based on the 
output of PINV17, it comes to show the waveform of column voltage in (a) of drawing 10 . 
However, in this embodiment, the PWM phase is reversed for every selection period. That is, 
time reversal of the PWM phase is performed. Drawing 10 (b) shows the waveform of column 
voltage when time reversal of an PWM phase is performed according to the output of PINV17. 
Since change of the column voltage in the boundary of a selection period has not arisen when 
time reversal of an PWM phase is performed so that (a) of drawing 10 and (b) may show, the 
number of times of change of overall (for example, 1 frame -period whole) column voltage can be 
reduced. 
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[0079] As mentioned above, a simultaneous selection line number is 3, and when the dummy line 
of one line is provided, if CMP 14 outputs the value which shows the level of column voltage to 
an ascending order or a descending order, the number of times of change of the column voltage 
in one selection period can be reduced to 0 or 1 time. The number of times of change of overall 
(for example, 1 frame -period whole) column voltage can be reduced by performing time reversal 
of an PWM phase. As a result, a drive circuit suitable for being able to control increase of the 
consumed electric current more effectively and using for personal digital assistants, such as a 
portable telephone and a Personal Digital Assistant, is realized. A cross talk can be reduced. 
[0080] A simultaneous selection line number is 3, and when the dummy line of one line is 
provided, such an effect is remarkable like [ a simultaneous selection line number is 6 and / at 
the time of providing the dummy line of two lines ], especially when the number of voltage 
levels of column voltage can be lessened. 

[0081] Although CMP 14 performed control which reverses an PWM phase in time according to 
the output of PINV17, it may be made to reverse an PWM phase spatially in Embodiments 1 and 
2. Reversing an PWM phase spatially is reversing the phase of the column voltage impressed to 
an adjoining column electrode. For example, in the composition shown in drawing 8, while 
MLAD101C corresponding to the column electrode of an odd number sequence is outputting the 
value which shows the level of column voltage to the ascending order, it controls so that 
MLAD101C corresponding to the column electrode of an even number sequence outputs the 
value which shows the level of column voltage to a descending order. 
[0082]What is necessary is just to set up such control, for example so that the polarity of the 
output of PINV17 in MLAD101C corresponding to the column electrode of an odd number 
sequence and the polarity of the output of PINV17 in MLAD101C corresponding to the column 
electrode of an even number sequence may become opposite. The timing diagram showing the 
voltage waveform of the column electrode at the time of reversing an PWM phase spatially, etc. 
is shown in drawing 1 1 . In drawing 11 , n, n+1, n+2, and n+3 show the example of a waveform of 
the column voltage of each sequence, and 1 1A-1 1C show the example of the spike noise which 
takes a line electrode. 

[0083]If column voltage changes in the direction (the direction which rises, or the direction 
which falls) to all the column electrodes, a big spike noise will take a line electrode. As a result, 
in the change-of-potential timing of a column electrode, since the voltage impressed to a pixel 
becomes blunt, the loss of the voltage effective value impressed to a pixel becomes large, and a 
cross talk becomes large. 

[0084]However, when an PWM phase is reversed spatially, as the voltage change direction of 
column voltage can be prevented from gathering and it is spatially shown in 1 1C of drawing 1 1 
as a result, the spike noise produced in a line electrode can be reduced considerably. That is, the 
loss of the voltage effective value impressed to a pixel does not become large, and a cross talk 
can be reduced. 

[0085]Since direction of a spike noise differs within one selection period (T) as shown in 12C of 
drawing 12 even when the change point of each column voltage is shifted in time, the loss of the 
voltage effective value in the selection period is eased, and a cross talk can be reduced. In 
drawing 12 , n, n+1, n+2, and n+3 show the example of a waveform of the column voltage of 
each sequence, and 12A-12C show the example of the spike noise which takes a line electrode. 
Although the PWM phase was reversed for every row in the example shown in drawing 1 1 , the 
spatial period of reversal is not restricted to " 1 " (one row), but it may be made to reverse an 
PWM phase with two or more spatial periods. 
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[0086]A simultaneous selection line number is 3 and the example shown in drawing 1 1 is an 
example at the time of setting a dummy line as 1 . That is, it is an example at the time of applying 
the control which reverses an PWM phase spatially to the composition shown in drawing 7 . 
However, while outputting the value which a simultaneous selection line number is 3 and shows 
the level of not only when the virtual line of one line is set up, but column voltage to an 
ascending order or a descending order, the control which reverses an PWM phase spatially is 
applicable to the drive circuit which performs time reversal of an PWM phase. 
[0087]As explained above, in the drive circuit of a liquid crystal display, the column voltage 
value output means realized by CMP 14 and CYCT16 outputs the value according to column 
voltage to an ascending order or a descending order based on the counting result of the counting 
means realized by CNT13 or ADD131. PINV17 may constitute from a predetermined spatial 
period so that a spatial phase inversion means to make reverse the state of outputting to the state 
of outputting to the ascending order in a column voltage value output means, and a descending 
order may be realized. 

[0088]Although the example at the time of performing control which performs control which 
reverses an PWM phase in time, and reverses an PWM phase spatially was shown in drawing 11 , 
only the control which reverses an PWM phase spatially may be applied. In that case, if the 
composition shown in drawing 7 is taken for an example, the PWM phase inverter 17 will be 
lost, For example, what is necessary is just to constitute, as CMP 14 in MLAD101C 
corresponding to the column electrode of an odd number sequence outputted the value which 
shows the level of column voltage to an ascending order and the value which shows the level of 
column voltage outputted in CMP 14 in MLAD101C corresponding to the column electrode of an 
even number sequence to a descending order. 

[0089]Although MLADlOCi, — , 10C n or MLADlOlCi, 101C n were provided in the above- 
mentioned Embodiments 1 and 2 corresponding to each column electrode, One arithmetic circuit 
is provided, the value which shows the column voltage corresponding to each of all the column 
electrodes of a liquid crystal display is calculated in the arithmetic circuit, and it may be made to 
output. Or a number smaller than the number of column electrodes of two or more arithmetic 
circuits may be provided. For example, the arithmetic circuit of 1/n (n is two or more integers) of 
the number of column electrodes is provided, and each arithmetic circuit may be made to 
perform the operation corresponding to the column electrode of n book. 
[0090]That the alignment of the pulse of the ascending order of this invention or a descending 
order is always materialized, without being based on the number of simultaneous selections and 
the number of partitions of a selection period is only completeness or a case where it divides into 
division into equal parts nearly thoroughly, about a selection period. However, in the viewpoint 
of displaying story tonality at worst, if it is "a division period of the peace > longest of the 
shorter one to two division periods", the alignment of a pulse will be materialized. The alignment 
of a pulse is rearranging the MLA result of an operation, as the pulse which forms column 
voltage is outputted to an ascending order or a descending order. 

[0091]The display of story tonality stops materializing as it is "a division period of the peace <= 
longest of the shorter one to two division periods." For example, the case of trichotomy 
(0.3:0.4:1, a total of 1.7) is raised. If a selection period is treated as equal segmentation divided 
into division into equal parts, a data-processing top, The place which should be 1/3 gradation is 
displayed as 0.3/1.7, 0.4/1.7, or 1/1.7 gradation, and the place which should be 2/3 gradation is 
displayed as 0.7/1.7, 1.3/1.7, or 1.4/1.7 gradation. The inversion of gradation arises and it stops 
then, materializing as a gradation display. 
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[0092]By however, the case where the number of the MLA results of an operation in case there 
is [ a virtual line ] the number of simultaneous selections in 3 is two (+V C and -V c ). By 
trichotomy (for example, 3 : 1 : 1 , a total of 5), when the length of two division periods is equal, a 
change point can be set to one by rearrangement of the MLA result of an operation, and a 
gradation display is materialized. 
[0093] 

[Effect of the InventionJAs stated above, according to this invention, while being able to control 
the increase in the change point of column voltage, the grade of the voltage change in each 
change point can be made small. Therefore, there is an effect which can control increase of the 
consumed electric current and increase of a cross talk. 

[0094]The number of times of change of overall (for example, 1 frame-period whole) column 
voltage can be reduced by constituting from an adjoining selection period so that the state of 
outputting to the state of outputting to an ascending order, and a descending order may be made 
reverse. 

[0095 ]By constituting from a predetermined spatial period so that the state of outputting to the 
state of outputting to an ascending order, and a descending order may be made reverse, the loss 
of the voltage effective value resulting from a spike noise is reduced, and increase of a cross talk 
can be controlled further. 
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[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the example of composition of the drive circuit of a 
liquid crystal display. 

[Drawing 2] The block diagram showing the example of connection of a bit map memory and a 
drive circuit. 

[Drawing 31 The explanatory view showing the example which applied the PWM method to the 
MLA method of Embodiment 1. 

[Drawing 4]The timing diagram showing operation of the drive circuit of Embodiment 1. 
[Drawing 5] The timing diagram showing the example of a voltage waveform of a column 
electrode. 

| Drawing 6] The explanatory view showing the example which applied the PWM method to the 
MLA method of Embodiment 2. 

[Drawing 7] The block diagram showing other examples of composition of the drive circuit of a 
liquid crystal display. 

[Drawing 8] The block diagram showing the example of connection of a bit map memory and a 
drive circuit. 

[Drawing 9] The timing diagram showing operation of the drive circuit of Embodiment 2. 
[Drawing IQJ The timing diagram showing the example of a voltage waveform of a column 
electrode. 

[Drawing 11] The timing diagram showing the voltage waveform of the column electrode at the 
time of reversing an PWM phase spatially, etc. 

[Drawing 12]The timing diagram showing the voltage waveform of the column electrode at the 
time of reversing an PWM phase spatially, etc. 

[Drawing 13"| The explanatory view showing the conventional example which applied the PWM 
method to MLA method. 
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[Drawing 14] The explanatory view showing the example of the general PWM method. 

[Drawing 15] The explanatory view showing the conventional example which applied the PWM 

method to the MLA method at the time of providing a virtual line. 

[Description of Notations] 

10C,101CMLAD 

10Ci - 10C n , IOICi - IOICiMLAD 

1 1 GDATP 

12Co, 12d, 12C 2 , 12C 3 , 12C 4 MLAC 

13 CNT 
131 ADD 

14 CMP 

15 RSELR 

16 CYCT 

17 PINV 

3 1 Bit map memory 



[Translation done.] 
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l^ft. #MLAC 12C 0 -12C 4 (i, 7 4>L 1 cr> 

p wm mat k ftww* 9 - v t & « 9 -f >• l ! com-ft 
k<mwmm**mv*mim : i$stitt&. mm 

#MLAC 1 2C 0 — 1 2C 4 i±, GDATP 1 1 
^7^VL 2 , L 3 COPWMj&fr£A:?rf ft, 
t«, RSELR1 5j&»6ffafi&i't*— ^fctJt*4 5-f 
>L 2 , L 3 <7)f&fttfl}tfj£tlX^$> , #MLAC 1 2 
C 0 -12C 4 (1 7^yL 2 , L 3 «PWM^J:fi : 

aa^^-^(c*j(t4&5-f >l 2 , l 3 nrnftbtvum 
t^mmiMmLMtmmimmti. #mlac i 2 

C 0 -12C 4 I1 iM ?;H&ft< r 4 j tc&ft . IB'H 

t££ ( ^jmjEo^/t-SrS^-ffi ) fcLTCNTi3(;ffi 

[0043] ftWtRJ*?— >t>W3C0 ( c ) fc^rfaiiR 
WH<7)0-t>CDR 2 X'h-otlk-thk. MLAC12C 0 

(±#ijmj±oix-<.;p^7s-rfat lt r 1 j ^MLAisi 

Hi: LTttt^U M L AC 1 2 C t i4 r 2 j fctftfjU 
MLAC12C 2 {4 r lj $rm*t. MLAC12C 3 
14 r 2j frSMjU M L AC l2C 4 (i r 3j 

[0 044] CNT1 3(4, -+M 9MM& r 4 j t&ft 
i;„ ^-MLAC 1 2C 0 -1 2C 4 ^Jottt^ftft 

r 0 j - r 4 j co**i*^raSiHftLfHMi£*c 
MP 1 ^Htfrf-s^-c****, r 4 J fc-P 

r 1 j fc-oi^T2flJ, r 0j tot^TO Sr^-ffi-f-SrC 

mp 1 4fcjfi*-f 4 jtatcai*tf[*saPr*-4. 

[0 04 5] CMP14I1 IM^HE** r 0j fc&ft 
£<a*£-fc:tt, r ij SrffiTTf-ft, ifz. *T4 9 



CMP l 4i4„ 1M?;MI# r 2 j , r 3j , 

[0046] H4^-rJ:dt;. <Icoi:#. PINV1 

fc, CMP14K, J«£EwKA'tjj^«**#JBK: 
tU^S^S. £tf>«*» H3<7) (d) fcjjt^-J:5tc. 1 
»^ra^fcft-&^i«J±0^bSi4 2 HI L#>£ CO ^ 
\\ Ml 7cr> (d) afsSSHJJ&jIfflCSr^ 

l afiTOtliaitfift65!«EE<^bSB44 
£>ft. i^i^fc, *lfiB8fcJ:*ifcr, MLAHf^J 

^S^b^^ftHa^ffiaSftT^ft. ifc, ML A 
[0047] §£>t. MLASM«<0?!W£E**^"«* 

z>mummztiz>fsrz*%< , #^L*t*5ttft*j± 

is f t ft flHWSfctf/h § < * ft . 4 , WBEfl^DaK* 1 
/Jn£ <=3rft i t* 1 ^. mj±^L*Tif«ffit^ftxy^ 
9 JAX^x^^o /h§ < -f-ft ; ktfX'% . -ewtea. 

ft. 

[0048] ^rt5 N EI 3 CO ( d ) l/ZH^^X , r 0 j (4- 
2V C , rij|j-v c . r 2j {40. r 3j (i + 
v c , r 4 j (i+2V c CJtjEltv^, 4fc s *M ? 
;Hft** r 0j, r lj, r 2j , r3j C^SJi^t, 
b'y h777^t'J 3 1*^BJS- MyL 0 cO^f 1 ' 
-^—^-^ yL 3 co^-r-^^ttJ^jSixfto 

[0049] 1M r 4 j S^Lfcfts r 0j 

*^mitMftcOT-fcft^\ P I NV1 7 

cotii^^'KlK'rft . H4t^-r^JT-{4, ^-fK;k^^ 
n— l^Hc^-ftf-ft „ -Tftt. CMP 14(4. ?(J«J± 

*>, CMP14I1 -f-f^/Mi^ r 0j t^rfti;. M« 
JEcoK^Sr^-rfflcOd^fttA&^fBSrtb^-tft. 0 
3(:StM^fflV*«^Ml r 3j ^ai^l^ft. 4 
fc, 9)Vm.ifi r 1 j t&ft i: . ?'MJ± 

r 2j ) *m*^ft. atai*8f*»«i. *i 

ASv^fflcofiJBf^^fe^Sixft. fct, -f4^;t^ 

mtf r i j cmpi4K r 2j wifthzti 

ft. CMP14<4. ^ 9fVm.ifi r 2 j , 

r 3 j , r 4 j tc^rft k . ^-tL-FtLco^T-. ?iJ€ffico 



(7)^2003-57623 (P2003-57623A) 



[00 50] ZOXdlZ^ CMP 1 4 fcit/CYCT 1 
C N T 1 3 t> b O'UT , ?(J«J± tjte t 

-frth* tfz. p i n v 1 7v^zti&mmffiam. 

[00 5 1 ] S>SSlRS!lHltj3V>Tb*>y b777^t'J 
^TaS*3*L/£^f*-^kH— t&o, PIN 

lit a irt * 4« pwetai* -f & kah fc t at-r 4 M 

( a ) t=^-«tafc:*4. l*»u ^iiM^mrm, 

P I N V 1 7«aj*fcfl!'o , C, lSB^BiattfcPWMffi 
te6*ff*«h.TV^4. ES5 (b) tt, PINV170ft7J 

n&cvm&^-t <, msco ( a) , (b)K^iij; 

PWMfifflcoBt^W^r^te&ff^^'^tiis m 
[0 0 5 2] ±jeLfei'3ts CMP14* J ?JtE«V 

it<nmm* § £> (ciSJS$-fr4 i b a*C# * . - 

[0053] (mmmm2 > ±iaonjfio®®T{±, 

[0 0 54] &T\ ^S — VSRttfeMLAffifclP 
WMS Lfc ft £ H 6 $■ m V »T S . H 6 fcfc 
, ( a ) 14 1 M^^x-^OM£^«SEL 

(b) (4 (a) fcjjrf^'T— ^t*f|EL!t=g-PWMJi 
IBT o — T 3 tCtJ J« P WM fifcfrfc it/ML AM3¥*Sft 
OWfcjj^tiKIH, ( c ) i4^$-rM y^bffllf 

5>i<o«*^sBaH, ( d ) i4M l Awm&mmm: 
^ yymxhh. $ & ( e ) {4*^*® 



5. 3rti. i<IT14, 1)IK£JPb1£4^0PWM$IPb1T 
[0055] T 0 ~~T 3 0^-a-en<7)RBraT% #WEE<0 

&5rr&, 16 (c) \&&rms&m*m\^. r 2 **ff 

? (/S-f-^) * r l J t-th. &fz, T, , T 3 

tia«f-^ r oj 

[0056] fu, MLAjjwtff^fc. awwsst 
{4 r 1 j fcitf r 3 j ^2a^L^im^v^ ioia 

[ 0 0 5 7 ] H7i4. ISItWJEHIi2tfDfl!jjE«*^-7'n 

1 ocor 5 - 5 L , MLAC01 SiRSaraSr T 
0 ~T 3 04O^)PWMSBrat3]-f'JLTPWMa2r||il 

iSMLDAlOlCCtSHt. GDATP1K1I 
Sf-^^^PWMiTlTo — T 3 «PWM^^4 
J5cf4. it, MLAC12C 0 , 1 2Ci , 12 
C 2 , 1 2C 3 (4, #PWMfigp B lT 0 -T 3 tMJCBLT 
iftft4>ft, -tii^PiK, GDATPl lfrhftj]$tl%>& 
PWMiHT 0 —T 3 COPWM^^IJlffitOflE^-^ 

RSELRl S^^tHjj^^SfljMlR^^^-^Ofiic^i: 
^JoMLAjStg^ffo. ^rfc, GDATP 1 1 j&^ai^J 

[0 0 58] MLAC 12C 0 - 12C 3 i4, -eft-f 
iX. #PWM^ (fSSx-^^-^tf ) fc^'S— ^-f y 

itt4-5-C, MLAC 1 2C 0 ~1 2C 3 fci&ML 

AWX^MSki r 1 j ttti r 3 j wv^-rtLAHc-rsi 

f L"C, MLAC 12C 0 ~12C 3 {4. 
MLASfflE^ltft* 1 r 1 J -CAi^fctt r 0 j 
L. MLASfflW5lS»** r 3 j r 1 J 

[00 59] MLAifi?)fel^ r 1 j T2&£*£fc(i 

r 3 j T*4«^fc:liW«EEf: tT + V c **fflv^tL4 

«T\ MLAC 1 2C 0 -12C 3 ^'tH^-t-g. r 0 j (4 
-V c IZttmt. MLAC12C 0 -12C 3 s6*ffi*"f 
§ r 1 j (4 + V c tMtG-TS. 

[0 0 6 0] jDSSrtf aHH&-C354ADD 1 3 1{4. # 
MLAC12C 0 ~12C 3 *^a}*§tL§ r 1 j COCO 

mm. (o— 4co5fflcodt>cov^-rtL^) ^jD^LSDSft 



(8) 12003-57623 (P2003-57623A) 



SrCMP 1 4 l / Z&jj-t& . CMPHIi, ADD131 
frbftXZtlfctiaH&lZfBtX * f-f^CYCT16 

a^aj^ftft^ ^;i^#fcfl!oTas*-*-&. 

[00 6 1 ] *Mfctf)JB!BTt±. ADD 1 3 1 *» 

6CMP14IC. 2l^M)MtEE(-V c . +V C ) 
cr>oh<7)~Ji (+V C ) fc*fJSLfc r 1 J fcOWCO — 

4 co 5 mco o Tbcow-tfLfrcoimmMM t lx as* § n 

4**, fflRcO^fHiPWMJHBBTo ~T 3 tJ£t/l4l 
"Cft ft . i -5 T . A D D 1 3 1 #*— jSrc?) K/K7)M*JE 
fco^T«Djn3SfiS:ffi^-f4J:etLTt>. CMP 14 
Wt, SO l^OI^/Mc^TOMfctii^ft. irti, 

#PWMJtiBfc^t)5L,"Clftttia*iTV^#MLAC 1 2 

c 0 -l 2C 3 T'Ha^a, ^sr^gb&^ifUjSftS 
jKOte ( 0 ~ l <ov vtfhj&» ) wjffiR* tHBrt 
4tHR#B»i» add l 3 l-r^eSSfi, M«J±fflm^ 
CMP 1 4feitfCYCTl 6TS8H§:h/CH 

ts-fr*^rawffi«Ri(6^aiiP i nv 1 

[00 63]i8l±, ^T-?#^ft£tLftb*y 
7 3 1 tjglfrllB&l 01C, , ■ ■ • , 1 0 1 

c n (ommM&^-fy'v v ? mx°$> & . ms t*twc 

J4„ 35^fy, C ! — c n On^O^i^r-^SrfE'li 
T^ftM^^. b*«y W-yT^U 3 1»# 

£>ft M L AD 1 0 1 C l , ■ ■ • , 1 0 1 C „ tffflgtZ 
tlX^2>„ #MLAD 1 0 1 C a , ■ ■ • , 1 0 1 C n 

!7CSfMLAD 10 1 CCOMfEZ^-f?-! 5 V 

7WCi>&. H9£iswc, 9 A(i-+M ?/HI, 

9B(iGDATP 1 lj&'&ajiftSflSPWMj&Jh 9C 
liRSELRl 5fr$>mijZtl&ffl8gW—>. 9D 
(iMLAC 1 2C 0 —1 2C 3 COtHil^ 9E(iADDl 

3 lcotHJj ilUJlWfi) , 9 FliCMP l 4<r>mt). 9 

GJ4P I NV 1 1 O&tl&^-t « 
[0 0 64] i7CSfMLAD 1 0 1 CC9i&# 

Ui^-rs . 09 (c^rf i ■St, 1M r 0 j fc* 

ftfc. b">y Wy^t'J 3 1#>£>„ MLAD 1 0 1 C 
CiJltSGDATP 1 lWU7^fyL 0 W^f- 

*#ai:fl$*u iM?;Hfi# r ij fc&ftfc^M yL, 

W^T-'-^^'tti^StL. r 2j tC&fti: 

7^^L 2 tfO^r-^tftfiiJjSfL*. 
[0065] GDATPllil 7^L n 

Mtlinlio- 2) cD^x-^^ATJ-f-Stet;. A7J 
Ufc^j^— *JctfJ6Ufc#PWMJHHT 0 ~T 3 op 



(EfliMLAC 12C 0 ~12C 3 {Cffi:fr$-$. Strc-r 
-^fr'16 0 (a) t^-f-iat'Sfeftt-rSi:. 06cD 

( b ) CStPWMl^To (OPWM^'MLAC 1 
2C 0 t^ai*$^X, PWMRJjralT! «PWI«MML 
AC 1 2C, Caj^jSfU PWMJ$(ST 2 £OPWMM 
i^MLAC 1 2C 2 tttJ^jSiX. PWMHT3 <7)PW 
MWMLAC 1 2C 3 taj^jS*t4. 

[0066] f U, RSELR15I1 GDATP 1 
1H#MLAC 12C 0 -12C 3 C7^yL n «P 

WMjfcfr^'ajTJSixft i: # £, *^£tf>»rotlHfc*t 

m\ 06 (c ) t^-rR 2 coftgrn^f-yzmmL 

X^&MfeliZt^ RSELR15ii GDATP 1 1 A* 
£>4§-MLAC 12C 0 ~12C 3 t;^-f >-L 0 OPWM 

?.7^yL 0 fc#jELfcj£fl' , c*4 r 1 j fcife&U g 

DATP 1 li6^#MLAC 1 2 C 0 — 1 2 C 3 \,Z=yA 
yLi OPWMji!c7h&Wj£ftft£:#fc, R 2 OfiTiiR 

r 0j STttiTJ-rft, GDATP 1 1H#ML 

AC 1 2C 0 ~~ 12C 3 t5'fyL 2 £9PWMj&Jb&*ffi 

;ft£*tftfc#fc, R 2 c^JSiRy^-Mcfcttft^ y 

[0067]#MLAC12C 0 -12C 3 (t GDA 
TP 1 ljfc&ail&SfUfcPWMjSfl-fcfTifflJl^*— V£> 
jS^fcfcOVVtMLASffltefrVV ISMS^ADDl 
3 1 ttfrfr*-*. 0!U.{±\ #MLAC 1 2 C 0 -1 2C 
3 {4, GDATP 1 1 K7-fyL 0 OPWMj&frSrA 
-E-OHtJi. RSE1R15H»^- 

AC12C 0 -12C 3 (1 5-"f yL 0 OPWMj&fri: 

[0068] tfz, #MLAC 12C 0 -12C 3 I1 
GDATP 1 1^A>^4 >L t c0PWMj&fr£A;Jrf~ 

feftS^-^yL! OJolc^'tfi^SiXTV^o #MLAC 
12C 0 -12C 3 (t 7-fyL t ODPWMj&frfcffjg 

^»aiLffai«s*^iB'ii^-g>» H«tc, ^mlac 1 2 

C 0 — 1 2C 3 <4 S GDATP 1 \ >"L 2 COP 

WM^^A^-TSo RSELR15K 

V^ft. #MLAC 12C 0 -12C 3 lt 7^yL 2 « 

pwM^tfiStK^^-^^ttft^-f yL 2 coifi^ 

[0 0 6 9] ££>t. ^5 — VtfDlR^fc^'r— ^ 
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Aj»ff*ssi£ r ij^«i r 3j ?)2«Si;-f-£(;(4. 
IBfg§ftT^S#fftii^mofa^' r o j ifcli r 1 j >c 
&*itfMLAiSIJMSS£: r 1 J £: U E*SitTV^4# 
JttHtS*<^ftI** r 2 j 4fe(i r 3 j T'&ftif MLA1S 

r 3j k-tiufi^. 
[0070] j&m-tftjf , -io^hi-o izumf- 

mbt>tl&« tfc->X. #MLAC 12C 0 -12C 
** r 0 j ifctt r i j ( 23B2«ffSSUfc*£0XLffie" 

•yh^" roj ) -cftfur, mlaiisi mmmcou 

KfVi^tm.) t UO r i j Sr^-f r 0 j Sr AD D 1 
3 1 fcffi^i . JniBSH^' r 2 j ifctt r 3 j ( 2it 
2«m^Lfc%&£>±{it.*-y hj&s r i j ) -cWUf, M 
LAiBJRSHi: LTCO T3 j ^-T r 1 j £ADD 1 3 1 

[00 7 1 ] frBai/*:?— yj&*06tf> ( c ) IZTjk-tMiR 
W^oibCOR 2 Tfoifzt-f&t, MLAC12C 0 
COM L AgfSmSkii r l j X'fo K) , ML AC 1 2 C t <7) 
MLAlffgiii r 3 j T'Sfe 0 . MLAC 1 2C 2 COM 
LAiBJRSSti r 1 J T"£>D. MLAC 1 2C 3 CDML 
ASMIi r 3jtW. X-oX. MLAC12C 0 
(4 r 0 j fctftaU MLAC 1 2C a (4 r l j ^aj^j 
L, MLAC12C 2 liroj Srffi^jL, MLAC 1 2 
C 3 (4 r i j Srfii^-r^. 

[0072] £<Di d ffi^^^iit^L^ 
^5— yfc^JELfcfft-fttr. fits «39:¥S 

(4, lmtRmmzfmmizmu't&n&u^i-mk m 

[ 0 0 7 3 ] ->M ^;HB^' r 3 j (;&& fc , ad d i 3 
1(4. #MLAC 1 2C 0 — 1 2C 3 ;fr><btfl:Jj$tL£ 
r 1 j cO«MDi£LT. jDfirfBSr*-r«^$rCM P 1 

[0074] ttz , #HSfiCO^!ffiTt4. CMP14(1 
P I N V 1 70)}jtf}ifit\4 ls<fVX*fo&i§r£, -tfthh 

mn&^^tr^mz&imiz&jj'thifr&iziz. 

[ ( PWM4HWR ( PWM»JiaT 0 ~T 3 OiL 
i44 ) -JnJM] >-»M ^;Hi#*^-« (IM?^ 
ffi) . t\^0kfttfffifc$tiX^til$. r 0j (-v c 
t*fJCE) **U2W^>*£*:tt» r lj ( + 

[00 7 5] inJrfi(4 r 2 j X'fo&frt? . c 

MP 1 4(4. PWM|HRHT 0 , Ti T14 r 0 j 
L. PWMgH|B]T 2 , T 3 T(4 r 1 j *aj^-T4. ffco 
T„ 5«l«£Ea9WiH6 (e) fcj*r$-J: -3 K3r£. 

o . i aHOBiattJtti w«£E<^Mbs« 1 mx-h s . 



ti5-fy»jetfc*^t:a, *«w{c«t*ur. twee 

[0 07 6] 1M 7)Vm^\± r 3 j S^Lfcft. r 0j 
^^^fcMSOT&S^. %<r>b%. P I NVl 7 

Mzmt-t<s>. -t&b, CMP 1 4(4, ^MJEOK/l- 
fc^ttfcHWteiftfr^fcttttfcSr*. ft*W(c(4. c 
MP 14(4. JnJHl>lM:?/m. ii^MAWc? 

ixTv^if r i j (+v c (c^rjtB) sawr*-*. **ua 
^*S^(;(4. r 0j (-v c fctfjE) fctftfr*-*. % 
ot, 06 co (a) — (c) tc^tMtfflv^t, JniT 

«(4 T2j X*$>&frt>, CMP 14(4. PWMH 
T 0 , T t T'(4 r 1 j itHtiL, PWMfflHT 2 , T 3 
T'(4 ro j fctftfr*-*. 

[0077] ic04 3 CMP 1 4i54;t/'CYCT 1 

6T"His$fL^?ijmj±fem^^s(4. tHR^at lt^ 

a D D 1 3 1 <Z)tHBaS»fc: fc f: -cJ v vt . WWEEfcyG t«: 
ffl (*MTi4. O-l^v^ti* 1 ) *#JB4fcl4HMBt 

aiTj-r^o p i nvi 7Tigs!3*i.sisraiwffiffl 

[0078] h hWfjmtmzii, ^Tt' 7 b7 >y =E 'J 

3 l^^m^jsii^a^x-^^. ^-^mroMK^t; 

tiV^EfJ*S*ufe*qrr— ^fcR— CS) 1 ?, A*o. PI 
NVl 7«m*tii:^<W» (BSSf^-SaHRSBISTti 

MP) ^^^^^^(4. ?fMJ±co^(4H 1 oco 
( a ) a t=Sr* . t^L. *SIM«^T-(4. 

i msmfflmz p wMWKi l-t . . 

PWMfiffiCO^e^RlK^iff^TV^. 010 
(b)(4. P I NVl 7©!U^ti-? TPWM(4ffi«0B# 

0C0(a), (b ) frtzhfr&i. 0(,Z^ PWM{4ffii0B# 

ffico^-ft.*^ t T v vfir v . ^mtt ( ffli (f 1 7 V 

[0079] ±32fcLfc i 3 1, RHMH?5>f V»'3t 

*on7>fy«rs-5^y| fg(t/t^(;(4. c m 
p i Atmniinis^z^mzmmtfzimnmzft 
-h-t& t i wwmmizisv&Mmmn^kcomm.* o 4 
fcii 1 Efcfiwc* ■& . pwMfiffl^w^ 

[0080] ic7)J; -5 ^S(4. N&M^ >f 3 



(10) 32003-57623 (P 2 0 0 3- 5 7 6 2 3A) 



Vco-f 5-54 y SRWTfc*£, £> 4 ^ 

NH$SiR54 y»'6t^-?-c27^y^'i-7 
4 1 \,zmz.mmx°fo 4 . 

[008 1] SdfcOJBfBl, 2t'{±. CMP14I1 P 

i nv 1 7&&t)i l zm^xpwMim%mr3M(<zK&-t 
f#-f - § $g«& tai jd $ 4 awEEotaffl £ § -tt 4 £ 

^M»:M)E^4MLAD 10 1 C^'#)IIt^Mffc7)^ 
^^^flSrm^l LT^4 b S fc(4, MS^WJmffi 
tSJBtiMLAD 1 0 1 C^HIfc^JflffitfOK^S- 

[0082] ioi a fcfflUHi, Wilf, *fcW0>*« 

ffifc*tJfrt4MLAD 10 1 Ctfctf-g, PINV1 7« 

tb^^sttt. mmconmmtemm-t&MLAD i o 

lC£;B(tSP I N V 1 7 0tti^^ffitti:^HM(; : Sr-g> 
iatiS3eLT*i(tlf J^. 4fc, 01 lfc, PWMfi 
ffl *SIBIW tMte 3 ^*£*>*«*?>«EEtBB§Ss 
^?-f S ^i/H^SH". 01 1 (CtiVvC, n. n+1, 
n + 2, n + 3ii, %tl^tl<nmcomW&.COWiMM*^ 

U 1 1A~1 1 CimW&lzco&x^JPSJXcoM 

[0083] ^xcomnmzttLzfm&tfmjjfa (± 

mcrm&cnm^A Sy^fcisvvt. H*£EMiD 3*1.4 
WEE* 1 * 4 4 Of . H*tEPJP3 as «JEEHSMt«0*R^; 

<&^>T?u.*h-:? 2:4. 
[00 84] U&»U PWMfiBH£^H»fcRR$-£fc 

=t 5 tc-f S ; i: ^'T'§ . -eolSJH, HI 1 co 1 1 C te* 

-t^h-h. mmizmnzfL&m&mmmw.£: 

fcj±3r<, ?nxi-^««tlS, 
[ 0 0 8 5 ] . ^J^ffiO^L^BtP^W^-ftlT 
Hi-taStfte-Cfc, Ell 2 0)1 2CfcjjrTJ:afc, 1 
( t ) f^it'X^M ? y 4 Xoft § J4P&4 co 

x\ zcoMtmmiiz&ijhn&mwmcDm&tfmfaz 

n + 1 s n + 2. n + 3 (4, Ztl^tlCOMcOfllW^COftt 

jbws sj? u 12A-12C jifiMt<^5 ? y 
4 x«MBt. 4 tz . 01 i iz^i-mxn 1 busk p 

a an tm$>tcf* 2M±com®mmmx'PWM{m 

[0 0 86] ttz. 01 ItStMIl IBJ^mtR^^y 
3 Xfo -o X y 5 - 5 4 V * 1 ^RJe L,fc»£tf>WC 
£>4. H7fc^HJStc*fbTPWMfi[ffi* 



asiawtRfetft w»*3ts Ltzm&comx*$>& . l£> 

t . |fp#iiBK5 4 y»tf* 3 T* TfKB5 4 ^ £ 1 5 4 

[0087] JSLLfeBMIILfc J; 3 fc, fe H H |S^gO|g 
i&HgTCJi, C NT 1 3 4/£ttADD 1 3 1 THJgSft 

T ^ s IHR#a^)tHfclS»fc: ht^X. CMPHfc 

*«, mmmzmtfzmzmmttzimmiz&ti^-hc s 
fet. piNvi7tcj;oT, ws^^raeujn»!T\ n 

[0 088] 5$ri3 s 01 ltli> PWMfiffi^^^t 

-r w» t fi 5 o tzm^m z^Lfztf. pwMfiffl^s 
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